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InTRoDuerial 

The etiological agent ef Secky Mountain spotted fever is 
Makattela risketteli. the rickettaiae are tranexitted axong 
aamtals by ticks. +e 

The organion is present in minerous apecies of ticks. In 
the vestern sountain region the wod tei, Jeraagenter andeneond 
is involved; the dog tick, Ranuagentor variahilis i found throagh 
the siddle western and eastern states (Jeliieon, 1945); the rabbit 
tick, Uagamohysalie Leuorkg-aalugtrie 1s found widely distributed 
throughout the United States (Jreen ot gis, 1943). 

In addition te man and the ticks theseelves the organisa is 
tmown to infect various species of rabhite, squirrels and mice. 
These animals are not considered to have a natural infection but 
serve ag temporary passive carriers during the active life cycle 
of the tick. ‘*amalian blood apparently contains an “activator* 
substance which serves to stimilate the growth of the organien in 
the tick (Herchant and Packer, 1956). It is during this period of 
tick activity that man becones infected. 

There is evidence (Davis, 1953; dreen gi gles 1943; Lechleitner, 
1959) that the spread of this infection fron hares to huaans is 
iaprobable by means of ticks, since the ticks present in the jack 
vabbite do not ordinarily parasitize aan, ‘owever, the presence 
of Soeky ‘ountain spotted fever in the srea is indicated and aan 
eould becone infected frou some other source (Lechleitner, 1959). 
Sinee the rickettsiae are present in all the tissues of the tick 
and in the feces, san may become infected by crushing the ticke 
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or by handling tickeinfested aninale ("erchant and Packer, 1956). 
Thus this represents another potential hazard to nan if he is to 
handle the jack rabbit. 

Several studies have been conducted with rabbite to deteraine 
if these animals may be a source of infection for san or domestic 
animals. The primary objective of these studies has been to 
determine if the ticks which parasitize this animal carry the 
rickettsiae of Rocky Sountain spotted fever, and if the sera of 
the rabbits contain antibodies against the causative agent. 

Antibodies for the Socky Mountain spotted fever organises say 
be found in rabbits infected with 9. Leporle-oalustria, 2» andereond, 
2 Yariabilia, A- auetieanu, - sanculagis, and perhaps other 
species of ticks (Lacknan, 1950). 

Since the blacketalled Jack rabbit, Lezys galiforaious 
wmehanotis, “earns, is numerous in the area of Lakin, Kansaga study 
was undertaken to detect complenentefixing antibodies against 
Mckettala rigketteld in the sera of these aninale. 

REVIGW OF LITERATURE 


Recky “ountein spotted fever has been known for any years in 
the Reeky Mountain region in states such as Idshe, Montana, Wyoming, 
Oregon and Washington. tn 19%), however, it was found in the eastern 
and south atlantic states such as Maryland, Virginia, west Virginia, 
and North Carolina, Although the disease is not limited to this 
region, of the 2190 cases reported from 1933 to 1937, 65.5 per 
cent were from the mountain and pacific states and 27.4 per cent 


from the south atlantic group, the two areas coabined accounted for 
93 per cent of the totel eases reported in the country (Surrows, 
1996). 

The @isease was first deseribed in 1910 in Montana (favis, 1953). 
It is qustomary to speak of two types of the disease, an eastern 
type and a western type. 2oth are, however, immunologically 
identical and are eaused by the sase rickettsia, Lickettcia 
rAsialiol. 

The rickettsiae are tranenttted fron mammal to mamsal by 
ticks. ‘iany kinds of aaanale and ticks are involved, In anny 
cases the larval stages live on different hosts than do the adult 
stages. 

The dog tiek, 2» yardabilig, which is found throughout the 
widdle western and eastern states, feeds on sany kinds of samals 
and is probably the chief means of hunan iafection (Davis, 1953). 

The rabbit tick, Uaesapbysalie Lenerke-palusinig, is found 
throughout the United States, north into Canada and Alasita, and 
south into South Aseries (‘erchant and Packer, 1955). the larval 
stages aay spread far and wide. The ticks say transit the 
rickettsiae to their young through the egg (Davis, 1953 Philip, 
1959). Rabbit ticks food exclusively upon rabhite and hones cannot 
transait the disease to humans (Davis, 1953). There is only one 
report (Brow, 1955) of the rabbit tick, lgeugohvealis Lenorie- 
palugtria, parasitising aan. The san who had previously handled 
some rabbits found a halfwengorged tick attached to the inside of 
his left foreara just below the elbow, The tick was later identi+ 
fied by J. i. Oro as Jaeaggiyealis Leporieeoslastrig Packard. 


A possible nechanien whieh could enhance the starting of new 
lines of infection where susceptible rabbite and hares are more 
abundant involves widespread infeetion in the rabbit tick Jagae~ 
ouuealis Levoris-oalusieha (Parker et g.. 1951) and in Deraagentor 
parumagertas (Philip gt ghes 1955). 

Swidence suggests that species of animale such as the cotton. 
tailed rabbit Stlvilamue uabtallas aay be important in the opidentology 
of Socky Mountain spotted fever in the western United States, and 
possibly the reservoir or one of the reservoirs of the rickettsiae 
in nature (Jellison, 1995). 

Green (19%3) states that rabbits and game birds nay act as 4 
reservoir of the disease. ubbite may not have the natural infec. 
tion, but they would act as passive carriers of the rickettsiae to — . 
other sawmals (Merchant and Packer, 1956). 

The laboratery diagnosis of Recky Mountain spotted fover in 
husans or aninals is difficult if one attempts to isolate the 
rickettsiae fron the patient or animals. This can be satisfactorily 
perforned only 4f guinea pigs are inoculated immediately upon with 
drawal of the blood (Plots and Wertman, 1942), The results obtained 
in the investigations by Plots and Wertaan, 1952, indicate that the 
complement fixation test could be eaployed in the diagnosis of fecky 
Mountain spotted fever, They exmcined the sera from nine cases of 
Rocky “Mountain spotted fever and obtained positive comlesent fixation 
reactions in all, The oldest ease (8U) had the disease 4 1/2 years 
prior to the exanination of the serus, while the most recent serun 
(10) examined was obtained on the twelfth day of illness. This 


latter filing is significant for if in subsequent cases it can be 
shown that antibodies can be denonstrated go early in the disease 
the complenent fixation test may prove to be a real aid in 
@tagnosie. Using cers Tron infected guinea pige they obtained 
fixation in eight of their sera, . 

In recent yaars the conplesent fixation test has been used 
in the detection of antibodies for Uickottsin rigkattels in rabbit 
sera, The presence of complement fixing antibodies aay suggest 
that the aniuel had the particular infection or that it is merely 
@ reservoir for the organien which 1s found in the tek. 

During the years?951 and 1952 studies were conducted in Nevada 
in a population of blacketailed jack rabbits (Philip gt gle» 1955). 
Serological evidence indicated that in both years there was some 
exposure of the jack rabbits to western equins encephalonyelitis, 
found that 35 of 250 sera of Northern Nevade jack rabbits showed 
complenmtefixing antibodies for togky seuntain spotted fever, A 
selected series of the hare sera obtained in 1952 that gave positive 
complenentefixing reactions against spotted fever antigen was 
subjected to toxinsnoutralisation teats on mice by Ball (Philip gt ales 
1955). Four of eight were aleo positive ty thie test in seru: 
dilutions between 1:0 and 116%; the other four gave no neutraliaae 
tien. It is of interest to note that of five others which were 
negative ty complement fixation weathods, two gave positive neutral. 
ization titers of 1:16 and 1:32 respectively. 

Studies on the Dlacketailed jack rabbit (Lechleitner, 1959) in 
the Secrasento Valley, whowed antibodies for Usketteis riekettsls 


in the sera of the hares. Specific complenent~fixing antibodies 
for Recky Mountain spotted fever wore presant in 10 of the 142 sera 
tested. Complenent Mixing titers of 1:16 or greater were considered 
positive. It is of tvtorsst te note that there was a seasonal 
incidence of the positive sera obtained, since they all occurred at 
a tine of the year when the ticks were fully engorged and were 
present in greater naubers on the hares, “arch, April, May, and 
Septeaber wore the months during the years 1955 and 1955 when 
positive results vere obtained. 

in a recent study aaong the fauna of the Jreat Salt Lake 
Desert in Utah (Stoomer gt gh», 1959) it was shown that a high 
percentage of jack rabbits possessed antibodies against Qicketigia. 
racketiail. ©f the 773 species of jague salifomioua sera tested 
for complenantefixing antibodies, 193 were found to te poaktive. | 
The serological evidence of the high percentage of jack ravbite 
possessing complenentefixing antibodies against this organian is 
am index of the prevalence of the organise, Antibodies were also 
found in the kangaroo rate. ‘These two mauals are major hosts of 
adult and imature stages of the tick Jeragcenter parusgoertug, 
and presumahly they play a significant role in maintenance of the 
disease in nature. 


BSPERIMRVTAL METHODS 


Collection of Specinens 


Field specinens were collected monthly fron September, 1957 to 
“ay, 1960. Sr, Mohard Sowen collected serun samples from Septesber, 
1957 to Auguat, 1959. 
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rabbite collected in eastern Nearny County, Kanexs, The jack 
rabbits were killed in the Arkansas Miver Valley vithin a 20 uile 
radius of Lekin in sewthwsstern Kansas. The jack rabbits were 
taken between the hours of 3:90 pea. and 12:00 aidmight, sometimes 
ap late ap 2:00 asm. by moans of 2 «22 caliber rifle, A Guvalt 
spotlight was used to aid in collecting after sunset. 

Blood seaples for the serological exaninations vere taken by 
the heart contimed to beat for several almtes after the rabbit 
was chot. ‘Therefore, it could be readily palpated on the left side 
of the sternun fron the level of the third to eixth rib. 

The blood was resoved with a 10 m1 ayringe using a one and 
10 =l_, was transferred to a sterile serewoap test tube and allowad 
te clot. After clotting, the bleed wes rimmed with a wooden 
applicator stick and placed in an ice chest overnight. After 
centrifugation the serun was renoved fron the test tube and returned 
to the laboratory in individually marked sterile vials for exexina~ — 
tion. ‘The serus eaxples were stored in an tee chest for 248 
hours while in the field and placed in the frsesing conpartaent of 
& refrigerator for storage at «18° ¢ in the laboratory. The sera 
were tested for complesentefixing antibodies against Boekettseia 
chakoitghh. 


Rasoamaiden Of Anica To antigens wore vend during the 
couree of this investication. The antigens ueed in testing the sere 
ware ‘iadly oupphied by Ore David By Lacinay fron Sooky tiountata 
Laboratory, Hantlton, ‘ontana, Spotted Fever antigen to. 672 was 
uood in a dilution of #14 since it was found that 4¢ use anthoonple. 
aontary in a dilution of t2. Spotted Fever antigen HL? 66> uae 
used in a dilution of 113, | 

the vlokettelal antigen uaa propared aseording to the vetned 
of Topping and Shepard (1995). Vortile hens egge vere incubated 6 
days and ngoulated via the yol sac with a dose of semdepolk sac 
@mlsion producing death 4n the aajority of eubrpoe in 9 = 19 dayn. 
Yet ones shoving good grwrth of rickettelae hes suitadly stained 
and omavined whemacopteally, wore harveate! ani stored in Jars at 
=i c, The day before the antigen uns to be prosared, the jare 
wore placed in the mefriserater at 6° ¢ to perait thawing to 
preoved slowly. Yolk cas wore then emleified in a varing Mlendor 
with fflotont cnyderts solution of saline to yield a 10 per cont 
gaspensiion by weight. the use of Snydarte solution instead of 


antigens with lower anticomlenentary titers (Lackamn, 1960). The 
pl wae adjusted to Se5eSe7- Tho emlsion wae then extracted with 
ono and onoehalf volunes of dlothyl ether in a Squith separatory 
funnel at 6° ¢ and allowed to stand overnight, The emision 
separated into three distinct phasasea clear yollow at the top, 
@n interphase of extraneous antertal containing some rictettalan, 


ani the aquessr phase whiths with some of te strains, conteing avet 
of the rickettsiae piue the salable antigen released fron the 
rickettsiae by expemre to the ether. It unas deoirazle to separate 
the rickettsiae fron the soluble antigen, and this was done by 
centrifucation of the aqueous plage. After the aqueous phase was 
resovel the omeses ether vas taken off under vacuum, ‘This constle 
tuted the antigen whieh wae distributed in 5 al asounte ant stored 
at «1% c 

the andiluted antigen was kept frogon at a temperature of 
1% ¢ aince 4¢ ons found during the course of the study that the 
undiluted antigen when kept at refrigerator temperature (6=0° ¢) 
vecane moteble after a 2 sonthe period, 

Praaaatdan of antdener hasakesiie the hewlyain used in 
this study we obtained from the Colorado Serus Company, Denver, 
CoLoradns 

che henelyain was obtained by giving rabbits repeated injec 
tienes of a suepenaion of washed sheep rad blood corpascies overy 
five dayo. The rabbiite ware than axeanguinated and the sora 
separated from the clot, pooled am) preserved by the additdan of 
an equal. voluse of neutral glyverins 4 11100 dilution of henolysin 
wap thon prepared for stoct hemolysin ty diluting 2 al of glycer 
inated heaslysin with 97 al of sterile 0.35 per cont salt solution, 
This $2400 dilctien was kept at refrigerator texperature for not 
wore then 2 wsolke at the end of whieh tiae new stock heolysin was 
prepared. 

imeaamiiien of samakeumit “resh pooled guinea plg serus 
preserved by rapld dessication 3g yaya froa the frogs state vas 
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used throughout the stadye The lyophylised comple-est une obtained 
fron the Colorado Ser: Company, Denver, Colorado. 

to restora the detyvirated somplesent to the original Liquid 
omdition 3 al of restoring solution was adied. the restoring 
e@olution wae composed of 6 per sent eodius acetate in 2 per sent 
threo to four ninutee until the contents were completely dispolved. 
This procedure was followed during the onaxination of the first 100 
sera, During the rest of the stady this procedure wae changed as 
follows: ‘the anpale was whirled for 10 seconds and wae eet in the 
foshex overnight, at the ond of which tine the contents were 
in titer of the restored conpleamnt. 
wath oteorile glass beade for defibrination ty shaking. ‘The blood 
sae thea kept at refrigerator tenperature (602° ¢), 

4&2 per cent suspension of sheep red Bleod corpuscles vas 
prepared every day the teat wae to be run, Sheap red bleod 
sorpaseles wore washed by adding sterile 0.55 per sent salt solution 
and centrifuging for 5 simutes at 2000 SPa, ‘the aupomatent Maid 
was thon reaoved with a capillary pipette and the proesiure 
repeated throes tiaes until the calls ware packed evenly ant fimiy. 
For every 042 ol of pnoked oolie the final voluse vas brough up te 
10 ol with sterile 0.55 per cent salt solution, which repranented 
a2 per cent cheap red blood call suspension. the sheep corpuscles 
onployed in the test wore obtained fron bleed not wore then 7 daye olds 
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tf. The Sollowkng Giletdone wore prepared fron the 11100 stocks 
@ilution of beavlysine 
Yay 2 150 al of @ $5900 dilution of hexlysin ¢ 9.0 oh saline © 151000 
Hon 2 Oe5 ah of @ 199000 dilution of hevolyain + 0.5 al saline @ 912000 
fits 3 OeS ak af @ $5000 dilution of hawolyein + 1.50 al eakine « 119000 
Bite & 0.5 al of a $2900) dilution of honolysin + 1.5 ol ealine @ 125000 
ie 5 QoS al of @ 129000 Mlution of henslysin + 2.0 ak saline = 139009 
Rie & Oe5 al of @ 91009 dilation of hemolysin + 0.5 ol saline = 176000 
ioe 7 Os5 ah of a 118000 dilution of homwlyein + 0.9 al ealine » 111000 
lity 8 Oe ad of @ 119000 dkiutéon of hemolysin + 0,5 at euling = 1110,000 
de 9 eS ak of a 146000 dilution of heaslysin + 0.5 al saline 1192000 
‘See 10 Os$ Gh of @ 119000 dilution of heaslysin + 065 al saline @ 1116,000 
lide $4 eS al of @ 126000 dilution of healyain + 1.0 ol galine © 115,000 
Bos 12 O45 ol of a 1110,000 dilation of hawlyain + 045 ak saline = 120,000 

2, ‘Teostenthe nl of these dilutions wave transferred to tubes 7 
(7% = Wet2ea) and to each of those tubes ws then added: 

Ost oh ealine 

Os2 al cosplenmst dilated 1240 

Qe2 al gheap red blood oorpumcles (2 per cant) 

3e The tubes ware shaken individually efter each addition of 
& reagent and incubated in the 37° uater bath one hour, 

be The unt of hemolysin was considered to be the highest 
Ailution of hemolysin giving cunplete ayarkding hewolysis. Two anits 
of bemlysin vere used in the test and therefere, the dilution of 
hewlyain to be seed is that one which has tulee the concestmation 
of the unit. 
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Saankeuent iilaatiog. the cowlenant vas titrated, using o 
$250 @lntien prepared by eoubaning O62 al of conplesent and 763 mb 
of cold steriio 0.55 por cent oalt solution. 

A 02 al pipette graduated in hundredths vas used for asaeuring 
the following ancunte of diluted osplennt: 0,05, 0.15, 0.12, 
Det, Calis Onbly Sel, Grd O622 al. Sterile 0,95 per cont oalt 
solution was added in each enounte that the volume in each tubo 
wae Oc aie The entdigen in the diction usad in the test was 
after the addition of ench reagent. 

the eoxpleamt sixtares were then incubated in a 37 ¢ water 
bath one hour, after which 0.4: «l of sensitised sheep cells wore 
added (equal parte of 2 por cont cheap calle ani the dilution of 
heeolyein which contained 2 unite per 0.2 al, propared by thorongh 
#ixing 10 sinatee previously)» 

endings were nade after mother hour of inoubatien at 37° ¢, 
aoneentration vas the full unit. In combueting the antigen titra. 
tion and commlenent fMimation toate, tw full enits were eaployed 
and so diluted as to be contained in 0.2 al, 

Midcen tdzatlon, ‘The antigen was titrated by preparing a 
¥s% dilution of antigen ty addin; 0.3 oi of sterile 0.59 per cent 
saline to 0.4 si of antigon, ‘twofold dilutions wore then prepared 
vanging fron 124 to #1123. ‘the tenteld dliutions wore nade ty 
carrying over Oe2 «1 amuntes of diluted antigen to 0.2 =) aanunte 
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of saline contained in the tubes for the higher dilations. 

sore, one wan chosen of @ modemetely high tater. Tike eerus bad 

a titer of 11123, The serun wag thon diluted 116% to be used An 
the antigen titwation. This wa done ty diluting 1 al of 1:42) poole 
tive sorun inte 63 al of sterile 0.05 por emt eat solution. fur 
tenthe al vas then transferred te the O+2 ol amounts of diluted 
antigen contained in the tubes, To thie aixture was added 0.2 al 
of coxplenent (2 units) iin each tabe. 

After one hour ineubetion in the 37° ¢ water bath the senile 
tised oalls ware added in 0.4 «1 axunte. After further incubation 
in the 37° ¢ water bath for one hour, the gyeten was placed at the 
old roos teuperatare and read the following sormings The antde 
gente unit uas considered to be the guallest awunt of antigen 
giving a %+ Slomtion, 


for this study the method of Bongeten (1994) war used for 
testin: sera for conplonentefiucing antibodies acainst Jigvatiaia 
Thalia alee 

Sera weve inactivated at 36° ¢ for oneehal¢ hour, Twotold 
@ilutions were weed reusing from 11% to 11512. the tr dilution 
was prepared ty adding 9.3 mi ealino to Oef sh serwts Anounte of 
Os2 al wore carried over to tho 0.2 al amounts of anline contained 
in the tubes for the higher dilutions, fo the serun dilutions 
contained in the tutes vere added 0.2 al of the proper dllution of 
extagen ( units) and 0.2 al of complessnt (2 unite). 
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After one hoor Sneubation tn the 37° ¢ water bath the sonsie 
tieed sheep celle wore added 4m Os! «2 awante, After further 
inewbatiien in the 37° ¢ water bath for one hour, the tubes were 
placed at 6aS° ¢ for 1593 hours and then read. ‘The anount of 
Simation was recoded ag +4++ (onmplete), +++ (75 por cont), 
++ (90 per cont), + (25 per cont), ¢ (trace), ond 0 (none). the 
tater uns recorded ao the Mghest dilution showin: +++ op ++ 
fimation, ‘The following controle ware included, 

Sevan gontrole: Sera to be tested were diluted 16 and twofold 
@lations sade raging from 114 to ¢192. to theme seren dilutions 
were added the snse reagents ap weed in the test axept that calt 
solution was substituted for antigen. ‘he purpose of thio sera: 
control was to check whether the eerun under test was antl. 
conplenentary. 

fatigen controls The antigen control oontatined takes the 
volune of the dilsiion of antigen used in the tent, dete, Oe al 
aul 062 22 of complenont and 0.5 ol of eonsitheed colle, the 
purpose of this control une to check Lf the antigen was anti» 
sopLenentary.s 

Honolytiec aystes control: ‘The hamlytie aystes control 
consisted of four tubes containing 0605, Ost, OefS, 0e2 al of tho 
dilation of conmplesant usad fn the test, these assuntes representing 
9/2, %_ 1 1/2, and 2 unite, Tho volun fn each tube was ande up 
te OsG al wits sterile saline, and 0s a). sansitised cells wore 
added. ‘tho tabo containing 0.05 showed ¢ or 2+ Simntion, and the 
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Standart seraa: A standard serws cosposad of a pooled lot of 
soruns fron recovered guinea plge was titrated in each test using 
the sage dilutions as for the eerac under test. ‘She purpose of 
this control wns to show the somektivity of the antigo. 

Sogative sera: control: Gheap blood serua we titrated in 
each test, using the eave Gliutiens ao for the sere: uniler test. 
The parpose of this control was to show the speckficlty of tho 
antigens 


Five hundred fortyenine servi samples fron blacisetalied jack 
rabbite wero eollectad during the years 1957, 1953, 1999 and 1960 
(gable t). these sora ware tested for comlenentefiaias antibodies 
against cishetiaia rlaigiieii, “hose sera found to have a titer of 
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12% oy greater by oar asthed were gent to br. avid &, Lacinan, 
Recky “ountain Laboratory end were tested by hia for antivedies 
for Socky ‘omvtain spotted fever, Jpecific indication of complencte 
fixing antibodies vas present in 22 sacples of sara sent to Lacionne 
A gxemary of these results is found in Table 2. According to 
lackaan's aethod a titer of 1196 or greater te significantly 
positive. figher sera: titers were obtained by Lacieum. 

The sothed used by Lacksan for titrating antigens and seracs 
by complesent fixation was the one proposed by Caler, Strauss, and 
Mager, 19525. Unit voluacs of 6.2 «1 are employed and 4, 5 per oant 
unite of coaplesent aro used. This precodurs apparentiy Le sore 
senaitive since he obtained higher esrun titers on the posltive 
sera we sent hin, Perhaps the reason why higher serus titers are 
obtained by Lacicsan is that sagnesiun ions are added to the ayatex. 
tig, is added to the veronal baffer whieh ie used in the dilution 
of complement, sheep redebiced cells, henolysia, antigen, andi 
sora, Studies by “ayer gb gle, 1996, indicated that the presence 
and concentration of %g”* tone vere inportant in the honolytic 
activity of guinea pig complement. They reported that ineafficteat 
aagnesius is present in hemolytic teste as ordinarily performed, 
but addition of only 2905 per cent "gCl, almost doubles the compiles 
nent titers, lackaan also uses a © per cont hexolysie as the 
endpoint in titrations, creater precision is obtained with a 
per cont endpoint because the curve of homolysis is steeper in this 
region (sadsvorth, 1997). In addition the positive sera vere tested 
by Lackaan for antibodies against typtme. %o antibodies were found 
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against typime in the poskthve sera, thus thio indicates thet the 
antigen uae sorkedly epecifie for antibodies against Uohettais 
Pekone vrs og 

the 26 samples from Jede vebbAt gore which were found to be 
significantly positive represents %3 per cont of the total nusber 
ef oora tested, Similar positive results for antibodies against 
Askettale clakattgh’ bave also been obtained hy othor investigators. 


fable 2. eeults of the sera showing specific complonnt-fixing 
entibodios for Sidhathaia satethehd. 
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PhAlip gt ghes 1935, found that 35 of 260 sora of tlortherm sevade 
spotted fever. Lechleitacr (1999) found specific comlasentefixing 
antibodies for the Socky Mountain spotted fever organien in 10 of 
142 sore tested, Stoonner gt glee 1959, in studies done in the 
fauns of tho Great Salt Lake Uesert in Uish shound that a high 
pereentage of jack rabbits possessed antibodies asainst Ssketigia 
Casietiels. ALL those studies ando use of the comploxnt fimtion 
teat to detect these antibodies oud titers of 1116 or greater were 
considered positive. 

It is of interest to note that in tiriestudy the greatest 
auaber of positive sasples wae found during the sontne in which the 
ticks were fully engorged on the hares, that ia, daring the sontas — 
fren April to Septexber, although sone positive sera wore also 
found during Setaber, Sovesber and Deceter (Table 3). ‘the greatest 
masher of positive sera wae found dering the aonth following peek 
infestation with ticks, that is, April, ‘ay, July and Septesber. 
Similer resalte were obtained ty Lechleiteer (1959). Se found that 
the greatest number of positives appeered during the saanths of 
Nareb, April and Septecber, | 

The presences of complosantef‘ixing antibodies in the jack 
rabbits dooo not necessarily imply the animale are infected with 
the disease (Merchant, 1960; Lechleitner, 1999)» ‘The protiLen hore 
is determining vhat we sean by the word infection. In many instances 
the mere presence of antibodies in the ciroulation te evidence of 
infection, It is safer to assase that infection is one in which the 
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in jock rabbit sores 


Tahle 3. ‘oeky ‘ountain epetted fever comploomt~fining antibodics 


presence of a parenite ie evideneed by arptcss or Lesions character 
aatie of the disease (orghant, 1900). for thie reason ve camct 
thay are serely accidental heate of the orzantos. 

Sinoe the complesontefixing antibodies are present in the sara 
of those jack rabbits we can safely aosme that the rabbit ticks 
This ie of extrewe Saportance sinoe 1% represante a potential hazard 
for wan Af he is to handle the Jack rabbits, in can sasiiy becose 
infected by crushing the tleke when handling the anisals, sinoe the 
Pickettelae are present in all tissues of the tick and in the fecen 

Although the rabbit Cie: Jagganuumalis laoxdaramugichs does 
not ordinarily perasitise aan, the preesnes of antibedies azeinat 
Siohottels cheketighs ic of significance since this indicates the 
presmes of “ocky ‘ountain spotted fever in the area and saa could 
becone infected fron sone other source (Loohlaitnaer, 1959) 


During the period (Septesber 1957 to May 1960) dlacketailed 
jack rabbite were collected in the area of iakin, “ansase “ore. 
legieal studies were dono on the sera of these anizals to detect 
presences of specific cosplenentefising antibedies for Socky ‘ountain 
apotted fever in 26 of the 9 sera tested. ‘hose sora having a titer 
of 1:4 of greater vere considered positive ty cur aethed. ‘Theoe sera 
were gant to Or. David |. Lackean from Secky “ountain Laboratery who 
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confimacd tho results. In aditition the positive sera were tested 


The Kaneas forestry, Mish and Gane Consteston and the United 
States Public Slealth Service provided financial aid which sade 
this study possible. 7 

the author wishes to express hie sincere appreciation to his 
najor instructor, Ure Fy Je Nelighon, for the guidance and counsel 
given during the course the stady was undertaken. ‘e is grateful 
to the senbere of the Departasnt of Dacteriology ani te the 
graduate studente for their assistance and esoperation in helping 
to carry out this etedy. ‘Thanke to Dr. Usvid . Lackesn for the 
naterlal provided and the cooperation that he gave to this author 
during the course of the study. 
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The etiological agent of Sociy ‘ountain apotted fover is 
wiauakigla chgheiteli. ‘he organian ie present in nuserous species 
of tole. Jamuanuvaalis Leuaraopopluatria, 2. anlenealy u 
WACLAUALe be Querkonaie Ue mauaulneuse are species of tioke 
spotted fever organiea may be found in rabbits infected with 
theae species. 

‘nee the blacketailed Jack rabbit. Leas salMomicus aalauctlas 
‘“eard, is merous in western “anses, a study wae undertaken to 
detect the presence of couplenntefixing antitedies against 
Msketinis cicketiels in the sora of theses aninals. 
made on the sera of 599 jack rabbite. pecific focky Mountain 
spotted fever antibodies wore found in 26 of the 599 jack rabbit 
SOra. 

the prasance of complesentefixing antibodies in thea sera of 
thoes blacketailed jack rabbits does act necessarily iaply that — 
the aniaale are naterally infected. ‘Theee animals serve as 
seoldental hosts of the organias., 

Although the rabbit tie: lgguaghyaalie Leporko-pelugiels docs 
not ordinarily parasitige san, the presences of the cocplesante 
fixing antibodies in the sera of these jack rabbits indlaates that 
‘eeky “ountain spotted fever is present in the sera and aan sould 
beeose infected fron aone other source. 


